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Albinism occurs throughout the animal king-
dom. The incidence in man is reported to be one
in twenty thousand (1). Many albinos, particu-
larly as they grow older, are capable of a very
limited degree of pigment formation (2). Al-
binism has generally been assumed to be due to
genetically determined absence of the enzyme
tyrosinase which is essential for the oxidation
of tyrosine in the formation of melanin. This
explanation was based upon the failure to dem-
onstrate tyrosinase activity when albino skin
was incubated in vitro with tyrosine or dihy-
droxyphenylalanine. However, general agreement
as to the etiology is still lacking since it has
been shown that under certain circumstances a
small amount of tyrosinase activity can take
place (3, 4). Because of this uncertainty it was
decided to study the effect of the powerful
melanogenic stimulants, alpha M.S.H. and es-
trogen, on the melanocytes in albino skin of the
guinea pig. It was considered possible that these
stimulants might sufficiently activate the small
amounts of tyrosinase that may exist in albino
melanocytes to produce visible melanin pigmen-
tation.
MATERIALS AND METHODS
Twenty four male albino guinea pigs of the
Hartley strain bred at the Tumble Brook Farm,
New York, weighing between 208 and 420 gms
were used. They were divided into two groups of
twelve animals. The anterior abdominal wall of
each animal was shaved and a control biopsy speci-
men of skin was removed from just below the cos-
tal margin.
Group 1 animals then received 20 c. g of pure
alpha M.S.H dissolved in gelatin subcutaneously
once daily for four weeks. Group 2 animals re-
ceived separately 20 c. g of pure alpha M.S.H dis-
solved in gelatin and 0.1 mgms of estradiol mono-
benzoate dissolved in gelatin subcutaneously once
daily for four weeks. Following the treatment the
animals were killed and a second biopsy specimen
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was removed from an area adjacent to that taken
previously. The skin specimens were then proc-
essed under identical conditions and treated with
the Dopa reagent as described previously (5). The
greater part of each skin sheet was mounted in
Permount; the remainder was embedded in paraf-
fin and vertical sectious 6 c thick were cut. The
skin sheets were examined with the epidermal sur-
face uppermost.
Kodacolor photographs were taken of the an-
terior abdominal wall skin before and after the ex-
periment under standardized conditions.
RESULTS
The appearances of the melanocytes and
melanin in the skin of the normal colored guinea
pig at different ages in the two sexes have been
reported previously (6, 7).
MACROSCOPIC FINDINGS
The limb and trunk skin including the skin
of the areolae showed no change in color in any
of the animals as the result of the hormone
treatments. In group 1, six of the animals
showed some darkening of the skin of the ear
edges following the alpha M.S.H treatment
(fig. 1.) and in group 2 the majority of the
animals showed ear darkening following alpha
M.S.H and estrogen treatment. The latter
group also showed considerable enlargement of
the nipples.
MICROSCOPIC FINDINGS
In the skin sheets of the anterior abdominal
wall from both groups of animals no melano-
cytes were identified and no melanin granules
were seen following the hormone treatment.
The hairs also showed a complete absence of
pigment. The vertical sections from both groups
of animals showed no melanin pigment. The
number of clear cells seen in the basal layer of
the epidermis was unchanged following the
treatment (figs. 2 and 3).
A biopsy specimen taken from one of the
dark ear edges and subjected to the dopa reac-
tion showed the presence of scattered groups of
melanocytes actively producing melanin (fig.
4). An examination of the vertical sections of
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the ear biopsy specimen (fig. 5) confirmed the
presence of active melanocytes in the basal
layer of the epidermis and showed melanin
granules in the adjacent Malpighian cells.
DISCUSSION
FIG. 1. Photograph of albino guinea pig after one
month of alpha M.S.H treatment. Shows the skin
darkening which has appeared on the edge of the
ear during the treatment.
The discovery of morphologically normal
melanocytes in albinism (2, 8, 9, 10) stimulated
research into the precise defect causing these
cells to be incapable of melanogenesis. The
normal synthesis of melanin requires the amino
acid tyrosine and the enzyme tyrosinase. Fitz-
patrick and his coworkers (11) using manomet-
nc measurement showed that tyrosinase activ-
ity was almost completely absent from the skin
of the albino guinea pig fetus and that hydroxyl-
ation of tyrosine to dopa did not take place.
FIG. 2. Photomicrograph of vertical section of anterior abdominal wall skin of albino guinea pig
before treatment with alpha M.S.H and estradiol monobenzoate. Shows the various layers of the epi-
dermis and the presence of clear cells (arrowed) in the basal layer. Treated with Dopa reagent. Counter-
stained with hematoxylin and eosin. X 466.
FIG. 3. Photomicrograph of vertical section of anterior abdominal wall skin of same animal as in
fig. 2. after treatment with alpha M.S.H and estradiol monobenzoate. Shows the epidermis and the
presence of clear cells (arrowed). Note the absence of melanin pigmentation. Treated with Dopa re-
agent. Counterstained with hematoxylin and eosin. X 466.
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FIG. 4. Photomicrograph of skin sheet of ear edge of albino guinea pig following alpha M.S.H treat-
ment. Shows scattered groups of melanocytes containing a moderate amount of melanin and surrounded
by free melanin. Treated with Dopa reagent. No counterstain. X 450.
FIG. 5. Photomicrograph of vertical section of ear skin from same animal as in fig. 4. Shows the
presence of a number of active melanocytes in the basal layer of the epidermis. Treated with Dopa
reagent. No counterstain. X 492.
With histochemical radioautographic technics
utilizing tyrosine-2-c'4 as a substrate, tyrosinase
activity was not found in the melanocytes of the
hair bulb of the human albino. He was of the
opinion that the failure of melanin to form
in the albino melanocytes could be the result
of a lack in the melanocyte of genes for 1.
tyrosinase synthesis, 2. synthesis of the protein
matrix (melanosome), or 3. polymerization of
the monomer, indole-5, 6 quinone, to the mela-
nin polymer. When examined under the electron
microscope the arnelanic melanosornes of the
human albino hair bulb appeared to be exactly
similar to the melanic melanosomes present in
the normal pigmented hair bulb. The failure of
melanin to undergo polymerization is unlikely
since there is no hydroxylation by homogenates
of the fetal skin of albino guinea pigs (11). It
has therefore been generally assumed that the
absence of pigment in albinos is due to an ab-
sence in the melanocyte of the gene which is
required for the formation of tyrosinase.
Kugelman and Van Scott (12) have studied
hair from both normal Caucasian men and al-
binos. The root portions of the hairs were in-
cubated in solutions of tyrosine and dopa and
tyrosine plus tyrosinase inhibitors. The tyro-
sinase activity was estimated qualitatively under
a dissecting microscope by evidence of darken-
ing of cells in the lower matrix of anagen bulbs.
Tyrosinase activity was demonstrated in five
out of seven cases of complete albinism and in
two cases of incomplete albinism. The identity
of the pigment-containing cells seen in the roots
of the hairs from the albino patients was further
ascertained by fixing these hairs in formalin-.
alcohol-uranium nitrate solution, embedding in
paraffin and staining sections with Gomori's,
trichrome stain. Dendritic cells containing pig-
ment granules characteristic of melanocytes
were identified histologically. Furthermore the
epidermal scrapings from the forearm of one of
the complete albino patients showed pigment
containing dendritic cells following incubation
in tyrosine solution. These investigators at-
tribute their success in demonstrating tyrosinase
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activity to the fact that they did not use blocks
of tissue or sections. They were of the opinion
that the melanogenic inhibitory substance which
has been demonstrated in the epidermis and
other tissues by Hirsch (13) and Rothman et
cii (14) may have been responsible for the in-
hibition of tyrosinase in the albino skin speci-
mens of previous workers.
In the present work on the anterior abdominal
wall skin of the Hartley strain of albino guinea
pig, no melanin-containing melanocytes were
identified and no melanin granules were seen
either in the control specimens or in the experi-
mental specimens following the hormone treat-
ments. The hair shafts also showed no pigment
but the method used for preparing the epidermal
sheets precluded an examination of the hair
bulbs.
The influence of estrogen on the skin has
been widely studied in both animals and man
and it is now generally agreed that they brthg
about increased pigmentation (15, 16, 17).
Bischitz and Snell (18), and Snell and Bischitz
(19) showed that different doses of estradiol
monobenzoate were capable of greatly stimulat-
ing melanogenesis in the colored guinea pig.
Lerner and McGuire (20) and Snell (21, 22)
have shown that both alpha and beta melano-
cyte stimulating hormones are capable of
strongly stimulating melanogenesis in mam-
malian skin. In the present experiment both
alpha M.S.H and alpha M.S.H and estradiol
monobenzoate together failed to stimulate gen-
eral melanogenesis. This result therefore adds
weight to the belief of Fitzpatrick (11) that the
localized ksion of albinism is an absence of the
enzyme tyrosinase. However, it still does not
exclude the rather remote possibility that in the
human subject in 'ater life tyrosinase develops
in the melanosomes in sufficient quantities to
produce visible pigmentation.
The appearance of darkening of the skin of
the ear edges following the hormone treatment
was an thteresting but not a unique fIndmg.
Billingham and Medawar (23) noted that pure
albino guinea pigs often possessed a blackened
edge to their ear which could be induced by
exposure to extreme cold. It would thus appear
that the Hartley strain of guinea pig is not a
compkte albino and that the ear skin melano-
cytes possess small amounts of tyrosinase which
can be stimulated into greater activity by
estrogen and alpha M.S.H and by other stimu-
lants.
The identification of clear cells in the basal
layer of the epidermis as the perikarya of mela-
nocytes is now generally accepted by most
workers (24, 25). In the present experiment
the numbers of clear cells hi the basal layer of
the epidermis remained unchanged following the
hormone treatments. This was to be expected
since Bischitz and Snell (18) showed that fol-.
lowthg estrogen treatment (with a dose of 0.1
mgms/day) the melanocyte counts for the an-
terior abdominal wall skin in colored guinea pigs
remained machanged and Snell (22) showed
that the numbers were unchanged following
alpha M.S.H treatment.
sUMMARY
1. The effect of alpha M.S.H and estrogen on
melanogenesis has been studied in 24 male al-
bino guinea pigs of the Hartley strain. Both
skin sheets and vertical sections were examined
after processing with the dopa reagent.
2. Macroscopical observations showed no
change in color of the limb or trunk skin in any
of the animals following the hormone treat-
ments. Many of the animals showed darkening
of the skin of the ear edges.
3. Microscopic observations showed a com-
plete absence of dopa-positive cells in the epi-
dermis of the anterior abdomiiia wall followthg
the treatment. No melanin granules were seen
either in the epidermis or the hair shafts. The
numbers of clear cells in the basal layer of the
epidermis remained unchanged.
4. Scattered groups of active meanocytes
were seen in the epidermis of the ear skin foh
towing the hormone treatments.
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